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(54) METHOD OF MANUFACTURING SEMICONDUCTOR LASER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor laser by which the 
manufacturing yield of the semiconductor laser can be 
improved by obtaining an optical resonator composed of a 
good cleavage plane without changing the characteristics of a " 
compound semiconductor laminate by suppressing the 
occurrence of defects, such as cracking, chipping, etc., in a 
laser scribing method. 

SOLUTION: Ultrashort pulsed laser light 31 is projected upon 
a laminated substrate composed of a single-crystal oxide 
substrate 1 and the compound semiconductor laminate 10 
having a stripeHike light emitting region perpendicularly to 
the stripe of the laminate 10 from the laminate 10 side. The 
wavelength of the laser light 31 is transparent to the laminate 
10 and substrate 1. Consequently, a semiconductor laser 
element in which such defects as cracking, chipping, etc., do 
not occur and the characteristics of the laminate 1 0 do not 
change can be obtained by scribing 32 and 34 the incident 
plane and the plane opposite to the incident plane and 
cleaving (not shown in the figure) the planes. 
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t»UfE U— »f x^ ^ ^ ::?-r ^ c *4ta<5:-r 
[R^il 3 ] bSiES^/^^UX U— if 3fe(Z>^*r{Ccfc ^ b9 

IB u-if x^ ^-f ^(i. friB«Hf*a«i^a5(0 trx 
tai>-ifx^^-f iaiBii^b«5**sas«^x>>^ 

ifx^^-f-::^^. IdfE^bB-l^^^ft: 
mMt*:«^^MtE^ibifeim«g^Sfi* ^fci^-T^x^ 7^ 
f -SH 2 <3!> U— if X^ ^ c ^f^a^hf ^ 

im^m 5 ] S(rffi^S^^;ux u— if at<D<i3fe*iRiii. 

if 0>Sat:^;lfeo 
6 ] B9fBM®/^;ux tf?fe(DffirlBSJS<*S 
«^(D»3feX7K':/ hfi. trlBU— ifx^^>f >^::^iS]<tS 

1 5<3>l^-r*t;bN(c|BKa>*«»:U-if<Z>fiat* 

[S*!! 7 ] fIfE®S^^;t-X U--tf3tcOMfBmJl<*S 
«^<D»atX7K*v h(DSjS/^it(i. MsBaJi«:S«S<OB 

;6N(ciBKcD^^»: U-if (7>S5g;&5io 

8 1 mrlBgS/^^UX U— tfpfe(7>/^;ux*S(i 1 

t^-r*^*^|cfEm(0#^^* U— if G)Sai:&ao 

[^B«(7)i¥*i3S:i5iBJ] 

[ o o ol^l 

^t:&;i(cPL. *t(cS<b1«3m$Sp"NSSitxh^>f:^t^(D 
fl3tMJaS%t-'51b^JB3#-#i*mei«3?b^ 35:^«Ji<*ft 
«^cfct^T. fi»3fe#ISSS*#^tc«ft<0#»tt:U-if$S 

[0 0 0 2] 



s*s*§tF5§-r'5fc^^>a>x^^^■::f:&afe^LT^^. -sr^-v 
^> Kx-27^-f -$r-fix>>f, x-;^>>f. u— ifx 

x^>^>>f«*4<b:^b^ft*#t*:aMft* 

ftfcSAtL^nxSfrLV ^B1*S«<7)ifr?f1^ff5:^;i-e 
fe^o U~ifX<7^>r^ti. S^fi^fc^V-V^^ FX^ 

X u— ifpfe-vi^^H^fe-r^fe^x^v^ u— if7fe-\^*H*-c 
fe -5 Y A G U~-if (7) 3 ::>:fc ^ L>li 4 ;^Si@jS3fe^^Jit* 
S^^c,^.i^LTSJltt:S«lc,^AttAOX^^ToTt^fco 

20 Hf ^fe*^u^t= u-if x-J? ^ 4*BI¥ 1 o - 

3 2 1 9 0 Q^^nWiMi^MTT^'^^Xl^^o 
[O O O 3] J^T. |il6*#ffSLTi^M¥^1 0-3 2 1 

9 o s^mmm\:^mm^M:imt^mt^m^mw(o^ 

*^l^*trt^^o C<3!>*^tt:^XyM OOfi. "!f37r-r 

T^m.^ O 2Ji!zG a N 1S;S-trJf^Ji!c^1±/c/<»:/ T Jl 
:6<ff^J^e^^^rl^^o 11155^. NS^=i >^ ^ hM^ Lr G a 
N. ;SttJi<t Ury > K— 3^C0 I n Ga N. P^'i7^*:y 
30 KSirLTAIGaN. P^a >5i ^ hS<b LT G a N 
^}f^jSc^i±/iz2>f V^SO^^i^'t^X/M OOtrfc^o 
JSfc. ##tt:(c(i:i^^|iia)g|i^M3S:x^v^>>5r^^^Jfi^ 

-if BBS* ^ *i-5/^lc;'n^ o T4^»«:S^SP*-ex ^ >^ 
*HrU-g> (He (a) ) /c<Dcfca'S:#«»'t?xyM 
0 0=&X YX^— i>±(C@^ig^^1±^o x:^i>VU— 
if*HSSir$i±3S:*<^*^<*^xy\1 0 0^X$i:RUfY$a 

40 :&iPi(c-^*t^^x5^»$-ti-TSfiE«licB 1 a)» 1 O 3 * J^iS 
t>if3?T>r7**6<7)-si5*ieff^iig^+iTfcy. ppsp*< 

4 6 it/ mToMHiS WS^'e fc « (M T ( b D o 
|g2<D«1 O4^Jf0ilK^?-t±-& (mi (c) ) o ^O^. 

::^1 0 5crit(c5^§6$-t±€) (HI (d) ) „ ctiiCcfcy 
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[O 6 O 4] 

— ffpfe-^ Y A G L/—- ff CD 3 Jfefe ^ L^li 4 ^SPiKsfet? fc 

ie^-e(D«^^c y . ?Rilx^;h,fc3ten:^>;u^— l*t°=l^^>:^- 
^l*fSift£tfcgi:©S«-T?&y. iS3feX7K-y h<1-'^a>f^ft£ 

[0 0 0 5] *fgifli*. cKD^d'&fii^roKS^ffi^-r 

[0 0 0 6] 

X u—if^^mm Lxmmw&miz u— +fx-j7 ^ -r ^ 

[0007] 



-■ ffate^Rgs* LTtr!B«g«f:3l«i= u— tf x>> ^ -f 
^iigB-r -s ;i t ^ #gfc<fr -s^^i* u-if<oigit:&;s-e 

fey. C;tT.(= J; y -i? ^ -^5^ 1° ><fm(DXM<OUl^ 
X ^ 5 -f A<W86I='S y . A>ox ^7 5 ::?^©ft^!|*i# 

»^^:«Jltla>^^4^^bt'5i:L^fci^). ctDx-^^-fz^^jtic 

^%^mmi><mh>^. «ia*g$i«ri±-r.5^i:A<Rr«6(= 

[0 0 0 8] *si0ja)ii*ii2(rtamro^BJii. fitH^ 
S/'S-zux u— tf3t(iMsEK1b!fe^jga*l5fiijd; y $ 

®i£*a-efcy. c+Licj;yx'>^-<:fKFi=fS±m»fr 

-5P^*#lA^Mb#!|^#^i*:m)l!|*ll=S#^-r •& C <t (C J; ^ 
20 — •tf©iNFtteT$IJ6Jh-r-5c<i:*<Wte(=55C-i)i: 

[0OO9] :i^mM<j>m-^m3i~mmommi±. mmm 

(is BUIB^Mi*S«rtgP(OL'— tfx-^^-f 

'^a>^ik^?5:<^c:i:*<Wg6(c;5:y. ^*!|*ia>1b^1^# 
tti£T * R&Jh-r -S d i: 5 l> d ftffl 

30 

[0 0 1 O] *SgEW<Dli*3S4(=tB«<D^B^Ii. WIBS 

\°;ux tf itcDffgtt (= ^ ^«rffi u— tf x^7 ^ -f :f 

#i*!sa»«^*/=L^-ex-j7 ^ -r rif-r -sse 2 ® u— yx 
40 -r-Sc 

[0 0 1 1] :$:flB^fl>ISa?ll5iztBtE(D^M(i. bJIB^ 

*S 1 *^^) 4a)U^•r^tA^ICfBK®#«t^;^— tf(DSJi^ 

,*-efcy, c::Hl=J;y«Jg«:S«<DlSg|$-rSK5©. (a 

[OO 1 2] *^B^©»*i5 6l-tB«ro^B^I*. fFlBS 
M/'?;uxu— tfpfe(0tlt|HmSi*:»«-^<»m3feX;K-y h 
50 I*. iJffiU— tfX^7^'r:S^:*|p]tSll'Ec*lRllc:U:'<T¥ 
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[0 0 13] *^Bja)»*S7lClHK<;>*B^(±. MIBM 

-tfcDgiit^-ji-tffey. c:*i{Ccfcy«jitt:S«m^:^[^(7) 

[0 0 14] :^mmo>mmMs{zt^m(DmBMit. mt^m 
^/ ^jbx tf 3fea)/ ^;uxtMii i o e JaT^e fc ^ c 

»:u-+f<;>^5t:^;i-cfey. CI^lIcJ: y^M**;S«<o® 

[0 0 15] *aiB^(D^*tel::ff^S(COL>r|ll®* 

pfflmn. 9(in®jmiit?fey. c^^^2/)^^9^Cci;y 

mm^Oit. mi (b)a)J:5l:=X h^-r':::^«cDfl^jKS* 
L. Mx.tfGaN. AlGaN, G a I n N * ^*a>S^b 
I^^I I I -V»l^b^^KI^«^t}E>^^fty. *fcpng^ 

[O O 1 6] mi {b)(imi (a)(DW®**-r^?gH» 30 

{bB-l^n^Wtt^^M*^ 1 otiJ^Ni^mfcH-rffe^o 

tfnflflnV^-^^ hHSA^M^. p«JS®8<?: n«]S1l9 

*ipji 1 a*5cfctKi 1 b{zmmm(D:^o'y>f:^^mm 

L. c:(DX^^-r::?(c;'B^-oTiSBf1-r^c^-c. '>3fe<<h 
}i^4^^¥tT^i::*S3 1 2atJc*:t;i 2 b (c^BBfflcDX-S?^ 40 

(ti 1 b(D*rBi<i;ya/c»rsin?fcSo 

[0017] ^b^1i!I#^tt:^Ji1^ 1 O t LXpm Lfzm 

immi I I -vJfe^b^ifel##tt:^*A:&^(D«it•T?fe 

y. c:*La>cS5fcSit*p:^l814<K>fe^:&|p|fi(l 1-2 
o)Hfe'&t^[±(1 - 1 o o)®-efe^o K^bl^m 



1 0(i. 0IJx.(SMOCVD;4(C^y|i 

^b1^*$SfBS« 1 (7>±(clii;:te^)l$;KT4«5t^b^tu€)o 
^^LfcS^bife^i I I -vSe^b^^l&*«^**^^^^:'&^b 

t-wc-t^^^izmm^^xi^^o 

[0 0 18] *||SS(^^ff^Sl •^^^J^L/c■^^^7^-f TSffi 

■r:fe^^ib4^^*s^B»«i it^m^mi^mm^^ o 

»^fr^6CDX^^^::r{ztjSl^p°^^7!)<^*;**L. fSM* 

IHgM*-5t-cfe^u-ifx^^-r e>^*r*=^. ^^a>& 

y . SJ^Jt#|cEBt--5 <7 ^ \dlyO*m\^^ 

1 oa>i!ttt*i64b^-^. ^^^^m^o^Twmtts^o 

[001 9] ll2Ii^^/^;UXU— ifx-S? 

-< ::^^ga>«iS« 1*11 fe ^ o 21 r*®^/ iji^y^ u— 
1f^ffil§. 2 2(iy^;l.xa:^.;u^— 2 31*1/— 

^Bf*K«. 2 6(iSffi«}#^Kim«T?fe^o mm/^ji^ 

yaiS^+L^o C(D3t^ffiSI<7)y^;bXMIjfi^liiai OM 
Hz-efey. s#(c<fcori*u— ifx<7^^3fic+5i^3S: 

tzm±m^m'p^mmt^m{::i^^xmm'isii^o /N^vbx 

jSJI^Ii. s e c h?1?JI^T?aD^fci?:)P-/^;UX3:^^;U^— 

[ 0 0 2 o ] Mfe/^7i/X u^if mm 2 1 35^^3i«$^^ 
fc@S/^;uxu— /^;i/Xx^x;b:¥^a^S2 2 

X'^m:^i^^cx[y—^x<?^-(y{zm Ltc/^;uxx^wu 

M^#*:>1sl-fca«(c J: y SS/^;i/X5t<D®?fe*fiJffl LT 
3 cfc o T . ^;ux i^-if 5ta>^FBl^i^*-^ii3t3K^ 



(5) #512003-046177 



-^(DxtK^v hit-f Xa)gS:&iDi-e(Dj£*^yiEBSiT?fc 

»l5 2 5(i. affi«}#^l!]:^«2 6lC«l#$;Kr53y. 

[0021] ;^|c. M^/^;uxu— +J^3fea>ligtt:S*S2 

afe^?aiiRiag(rcfey-f:*-MbLTSss^=^s^i3eL. # 

H1^^^l5l«ftig?i(cj;yx^^^:/-e#^o ^^^^"-^ 

mihW^mm, t / ^;ux u— afefl>^.s* j: -o r 
Sf^^o t-Ut^-^. Si^u— tf/^yuxpfeT^fe-sis^iiis 

-SS^T^fe^p f ftt>'^. MS/^;uxL/— if3ta>SiSiz 
*fLr3l0jft#*4-c?t,x<>^-<::^3i)<prHE(cft^o 

«iS*}i^nR-rix«> 2iBj*t*4P^«f[J(cx^^-r:?Rrfl6icft 

-So *tc. ^S/^;bXU---+fptA<:«'^X:^^fi^ft^fe1^ 
**^LTLN*Ltf. ^a)^3fe^qS^ilXiiifi3£)<®ciy#>g,e 

— ^3fe^jsa>ffir«iMiaa>^x^^>r::?-^rfig<fc3S:y. -te 
iSSiftx^^-r::^^RrH^-efc^o j^iJifCcfcy. ®S/<;u 40 

x&^itmmcD^ts: e>^ffS(D Italic u—- trx^ ^< 

[0 0 2 2] !E}3(i®^/^;UXL/— tf3fea)SgfTf(zJ;>i>U 

— -tfx^^-<-::f:;^;i(Dx|i^^^iilT?fcy. (a)iiMS 

T*fey. 3 1 IiM®/^;UXU— tJ'pfe-Cfc'&o (b). 50 



(c), (d)(;>:£Sg<r)g!f*MS/^;uxu— if3fe3 1 <DAS* 

:^fS3J;ymfrS/it*:^:|S(7>¥SIlI'rfey. 
S*50A-ABT®li!. fe3SA<B-BKSIglT?fe-&, 3 2 
(*«g^/^;ux Lx— tf^te 3 1 (DAI*® fill if X^ ^ -f 

3 4{*M^/'?;uxu-if5fe3 1 (DxmmtKMmm 

(D if X ^ ^ -f -e fe ^ o 

[0 0 2 3] MS/<x;H/— tP^3 1 (i. aJl»:S«(0 
^b^i|&*»tt:«Ji?& 1 offliJcfcySillt^^x^o @S/^;ux 

immm^&mMzMLxmBMUi&-B:x&^a m^it. 
it^^^Fm^mm^ i o t Lxmitrnt^^^mi^xA 

^GaNCDii^. ^?:6:g®]<^)tlRifeiSli 3 6 O n m-efe y 

li 1 9 O n m"l?fe y RTti - 3fia^^1^3fclC« LT alB^-efc 
[0 0 2 4] |gl3(b)-e(i. A-ASf^^-^t^X h^-f 

(csii:ft;^fp|fcx^^^::f$^Tiv B-B»r®liia>j:a 

*t>(c. 113 (c)-r?(i(b)a>x^^-r3f|cADK.. -lb 

p^=i>^^ hg7(cM'i)*-ex^^^'::?3 2^ 
frdo 1113 (d)-Cld:(c)(2>X^^-f :f|zJ]Dx.. -fb^ifei* 
o<Dx h^-r::^SP(=SiS*::*i^i(-. -fb^?^ 

^^mi^^m^ 1 o <;)x h ^ -f :;^a5ft ^ n mmm 9 ^ 

I^L>fciaigt(c. M^/^;UXU— tP3t3 1 OAjhTSirliJS 

*r®(z>^^bi|&*3gss«i rcx^^-r3^3 4*fT5o x 
^^-<:/(Dp°p^(ili3 (b)7^)^t>(d)^c^;5<^^:u^:6<. ;j(ja> 

X^g-Cfe^ifilfi[il3(D(d). (c). (b)(DIIll(Z{J.-ftL^ 
tiXmm^mttd:^o ¥®l*3(DX^^-f 7ffiHfrfte,l/lc: 

aH«:S«i^a>x^^>r3^fip;ffi. SHi*s«a>5gi!ifc 
cfc^^^y^;uxU"-if7fe(Dm*X7K^:/ hfei^-tffey. m 
m^i^mx&^mimmmm&^Mzi^Lxit. ^<d^ 

z^txnvo 

[002 5] x^^-f ":^3 2, 3 4li3i^-c{d:ft<#3i 
iSM*-^ X ^ ^ •< >^;^Ifi] ^ - Sc-r -5 cfc 5 ic-r <t L 

t^o ^^>(C. ^^/^^UXU— +^7^3 KD^PBl^^^ft^^X-^Z 

M^/^;uxu--^f3fe3 1 a>/^;uxfsi* 1 o e38>iaJiTT? 

[0 0 2 6] it^^^mit^mm^ 1 ocDggatt^^-r® 

<b^ifei#^*t:mH«a 1 oa>x h^-f:/SP<tE^T?S 
S/\^;uxu— tfco.^tJfr J:>&x^^-<:/3 2, 3 4<t¥ 

fr-efe^o x^^>r^ff^js^> itibi^«.jg^BaMij(cn 
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^2fcol^rSi0-^■r^o *IISfea)ii^®2iiS*Wtrfi|| lo 

U— if C: cfc -5 if X ^ ^ -< :^(3:> 

-efc y . ( a ) (iMS/^;ux i^— tfefc(7>Hs|Tr:^[S3(cfc(t ^ 

■efe-So (b), (c). (d)<D:aE«j(01I(i®S/<7Uxu— 

1fX^^-f 3 3fiaBtt:m«|^(DU— ifX^^ 20 

3 4 (i^^/ ^;ux u— +r3fe 3 1 a> Ait® <h: Ki^m 

i!J(Z>U— "tfX^^>r3fT?fe'&o igS/^-/uxu— -^^3^3 1 
[0 0 2 8] a4(b)-C?l±. A-A»r®*#trX h-^-f 

0(Z>X h^>r:/gI5(::SlE3&:S^fR3lcx^^^::/*frtV b 
-B»T®lila>J:5lCgS/^JUXU— +f5fe3 1 (DXmmt 30 
S^®"t!fe-S^^bfe^^r«^« 1 icx^ :?3 4 ^fr 
5o ^^ibic. 114 (c)-efi(b)(Z>x^^-f :^3 2(ciin 

ffi]{C. A-A^®^^i7X h^^f-Ii^gPfccfcl/nfilJ^llQ 
hg3lC|:^q^X^^>r:?3 3^fT-3o El4(d)-efi. 

(c)<DX-^^-<:^^«ciio^. -(b^§*5*»f*aM!i*i 1 ocdx 

AS4® -e fe ^^b?^*«grHS« 1«CX^^-r3f32:^^T 

5p x^^-r::?<Daatt0 4(b)*x&(d)fc^35^35:i^ 40 
;:te(7>xgi:fc^^g3(ill4(D(d). (c). (b)com 

[o o 2 9] x^^-r ■::^3 2, 3 3, 3 ^itrnM-vittji 



*tr®^A;bXL.— if3fe3 1 <z)/^;bxeii 1 oezi 

[o o 3 o] ^b#i|*ii|£«tt:aBig3 1 oaymm^^^rm 

S/^;uxu— ifa)Hs*r(CcJ:^x^^^::^3 2. 33, 3 
4<t¥ff-efe^o x^^>r-:fff^^^. ^^b4&*isasffi 

^4&*^»«Sifeii oa>xh^-f :3*'^¥fi^3S:&in]fc. m 
* L < (i5fea)®^/\^;ux *f3feo)^lhnccfc^x>>^-f 
33^. fe^CMi^Vr^^ Kx^^y^--\b^V-9— fCc*;y 
x^^-f :^*fi^L^. ^©^K^b!|&*$grBS««J(CRff^P 

^?a4*)I^^^TT. x^^-r::^(cj£:ti»4^^^x. 

[003 1] (ustecDfl^sSs) :^%m(r>mmoM 

maiz-oi^xwrn-t^o :^mmmm3\t.^^m\z[t.m 

tm^^mmiz-oi^xa^^mmt^o msiiigg/^^ux 

y . ( a ) itmmy<ji^x [^—^%a>mm:f3mz^if^ 
mmi^&m<Dmmmx&^j . 3 1 itmmy^ji^:^ i^—^^ 

X&^o (b). (c)dr>3SE«S©0f*SS/^^UXU— tf3fe3 

1 A*f;^fS] cfc y Mtcm;i«^s«o>¥® n-r? fey. 

7!)<aJitt:S«a>A-A^®|ij. :&^S;6<B--B»r®lll-Cfc 

3 2 r±ss/^;ux tf3fe3 1 (DAmmm U— tF X 

^^-r^f. 3 3fiaMtt;S«i^o)u— +fx^^-r73^. 3 

4li|gSi^^;UXU— +f3fe3 1 (DA*t®^JS»®fflfl<DU-~ 

ifx^^-<:ft?fc^o ®S/nVuxu— if3fe3 II*. mm 
;uxu— tfpt3 1(7>jS«:(i^b^!|^*^»:m®1^ 1 ofccJ: 

[00 3 2] @5(b)"T?r*. it^^^m^mm^ 00 
X h^>r::^SP(-SiS^f*rpJl=x^^>f ::f$ffL>. a-a 

1 37^8 2. nSnV^^ hH3lCrt«PX^7^>r 

::^33^fTdo HIS (c)T?(i. (b)(D7^<?^^:f{zi]u 
X.. ^b^^^^^f*^jil^ 1 OCDX h^^:?a5^cSii:^^:S' 
lS^c: MS/^;i^x u-^fS^ 1 £DASjST3&¥g?b^» 
«SSS«H=:x^^-f 7f3 25fT5o x^^-f ::3^<Das 
(i^ 5 ( b ) ^ ( c ) {zmt<tj: ;j^a)x?i-e fe ^^lafi 

m5(D{o)(D:^i)<<}^td:i^tixmm'^mtt6:^o w-mp^o 
:^<?=7^z^mmt^^ i;(csHtt:s«i^a)x ^ ^ -< -ymfsi 

xtk^^/ h^M-efey. mm,W¥inx^^m.im^^mwnm 
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[O O 3 3] X^^-1':/3 2. 33. 3 Ait^mX^itti: 

<$mmx=b<^i^o ®^/^;uxu-if3fe3 i(7>ii 

g^(cx ^ ^ :f -e # ^ is«3&<ffi:fe L ±m.m<m±'X! # 

[0034] ^b^1«3^S«:aiifel 1 O C7>§§iai±S^'r® 10 
^/^;UXU— tf(7>.^lt(Cj;^X^^-r 3f3 2. 3 3. 3 

m{zFimn—^--'^y3m^^mxx. x>7^-r::f(ci£:^ 
^ L < fi*a>SS/^JUX L'— 1f^<;>BgSt(c J:^x^ ^-f 

4^iS^^ o 

[O O 3 5] 

jgr^sffi^tx h^^^t^a>^3feiiit^«-r^^b^i^4^^ 
wmm^t^h>tj:;tmmt^mmzmLx. 6^^^f<<h*,xh 

LT5iBj3S;igft(7)^s/<;i.x ly—^zft^mmLxmm 

^^:S«|CU--ifX^^-<:/*fTt^. tfx^^-f 30 

— +f X ^ ^ J: ^ ^ ^ ^ e > </^(D:^PiB (7) 
^^:6^^^ql*I^;|^. ^b^fe*#<*^ji1^(D*#1±^^ib^i± 

(b) it::$^mm(r>mmmm^ . 2. 3(ct5{t^mgti; 40 

mzi :$:%m(Dmmmm^ , 2, 3(cfcit^ss/^ 
;ux u— iffc cfc ^ u-if X <7 ^ ^ zfmmommmf&m 



m 3 ] *:«B^a)||jga>}^S 1 (c*5(t^SSS/^;ux u— 
tJ'pfeo.BEi^fc cfc ^ u--if X ^ ^ >f :f :6-;i(0xii$^ L . 

(a) {tmmi^&^(ommm 

(b) . (c) . (d) itw-mmtB^iSA-Ammmi^ 

[|14] *^0-Sa>IIS£(Off^^2(=fc(t^®^/'?;uxU— 

(a) itmmii^&mcommm 

(b) , (c) . (d) fi¥®g|*Jcfci;A-A»fSllfe 

[Els] *:SIB^(D^Jfea>fl^^3(r*5it-&MS/^7UXL/— 
1f pfeOgil^ {c J: ^ U—if X ^ ^ ^ :?*}i(DXfi* ^ L . 

(a) itmmi^^^ommm 

(b) . (c) l*5f®llfcJ:lXA-ABf®0*5cfc^/B- 

BKIill 

[^6] (a) . (b) . (c) . (d) itmmmi:^^ 

2 /<vyTM 

3 n^i3>^^ hg 

4 n^^^-;Kg 

5 SttS 

6 pS?-S7 5'>KS 

7 pl^=3>^^hH 

8 pfiljm^ 

9 nmmm 

I o ^bB-1^^«<*mili|^ 

II X h^-f 3^jf^JK^sit:?tc*iRi 

1 2 X h^-Y ::^J!^«<t¥^T*»:*-fpi 

2 1 ^M/^;ux if^H^ 
2 2 /^;uxn::t-;u:^~M^S 
2 3 U-ife-A3^j|^^ 

2 4 u-if e-A^^teise 

2 5 ^IH*S« 

2 6 &m^n^mmm 

3 1 @@/<;i/X tf5t 

3 2 ^S/N^ji/xu--if3te<;)A*r®ffiu— tfx^^-f 

3 3 mm^^&P^(Oiy—^::^<7^^y 

3 4 SJ1/'?;UX \^-—^i^<DAmmtR1^mm(Dly-"^ 
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